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(54) Semiconductor device having heat spreader attached thereto and method of manufacturing 
the same 



(57) In a semiconductor device having a heat 
spreader attached thereto, a semiconductor chip (2) is 
mounted on a multi-layer wiring substrate (1) via an 
electrode pad (5) and an insulating resin (6). The sides 



of the semiconductor chip (2) on the substrate are 
sealed with the insulating resin (6), and a copper paste 
film (7) contacting the exposed surface of the semicon- 
ductor chips (2) are fomned. The copper paste film func- 
tions as a heat spreader. 
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Description 

Technical Field of the Invention 

[0001] The present Invention relates to a semiconduc- 
tor device in which a semiconductor chip such as a chip 
size package or a flip chip is provided with a heat 
spreader for radiation of heat and the method of manu- 
facturing the same. 

Description of the Related Art 

[0002] In recent years, in the multimedia society, fol- 
lowing rapid growth of amount of infomiation and devel- 
opment of electronic equipment, high Integration and 
high-speed of electronic components are proceeding. At 
the same time, miniaturization of semiconductor devic- 
es has proceeded, and then miniaturization of chip size 
pactcages (hereinafter, refen^ed as CSP) having nearly 
the same size as a semiconductor chip and flip chips 
(hereinafter, referred as FC) is proceeding. 
[0003] However, according to high densification of 
semiconductor devices In recent years, heat generation 
In operation has increased, thereby. In order to suppress 
the generation of heat of the semiconductor device, es- 
sential improvements by e.g. decreasing the operating 
voltage and designs reducing current loss are required. 
At the same time, a counterpian has been performed In 
which a fan is provided to forcibly cool the semiconduc- 
tor device or a heat spreader for radiation of heat and 
radiating fins are provided. 

[0004] Figs. 1 A to ID show methods for providing a 
heat spreader in a conventional FC In the process se- 
quence. 

[0005] Rrst, as shown in Rg. 1 A, an FC product 100 
is fixed to a predetemnined position on a woricing table 
101. 

[0006] Then , as shown in Fig. 1 B, Ag paste 1 03 stored 
In a syringe 1 02 Is dropped and applied to the FC prod- 
uct 100 by a predetemnined amount. At this time, ac- 
cording to the shape of the heat spreader to be mounted 
later, the position for applying the Ag paste 1 03 and the 
number of the applications (dropping) become different. 
[0007] Then, as shown in Fig. 1C, the FC product 1 00 
applied with the Ag paste 103 is mounted to a thennal 
bonding tool 104 of a thermal bonding apparatus. Also, 
a heat spreader 1 06 or a heat spreader attached with a 
support ring is mounted on a heat table 105. The heat 
spreader 106 is made of aluminum, copper or alloy 
thereof. 

[0008] Subsequently, as shown in Fig. ID, the FC 
product 1 00 is tightly pressed to the heat spreader 1 06 
heated by the heat table 105 by the thennal bonding tool 
104, the Ag paste 103 is heated and pressed to be 
cured, and the FC product 100 and the heat spreader 
106 are heated and compressed. Thereby, the heat 
spreader 106 composed of aluminum, copper, or alloy 
thereof is attached to the FC product 100. 



[0009] However, since the difference of thennal ex- 
pansive coefficient between the heat spreader 106 and 
the semiconductor chip (the FC product 100) is large, 
stress generated between the heat spreader 106 and 

5 the semiconductor chip can be relaxed in order to direct- 
ly attach the heat spreader 1 06 composed of aluminum, 
copper, or alloy thereof with excellent heat radiation 
properties to the semiconductor chip, and moreover, an 
adhesive which is heat resistant, electrolytic-corrosion- 

10 resistant and moisture proof and has less deterioration 
in case that the moisture proof test is perfomied under 
strict conditions such as, particularly, the PCT (Press 
Cooker Test) process is required. However, a liquid ad- 
hesive requires attention to be paid to the preservation 

IS stability of the adhesive and leads to deterioration of op- 
erating efficiency In comparison with an LOC (Lead On 
Chip). Also, since silver paste has the disadvantage that 
silver filler Is precipitated, the dispersion of the silver fill- 
er is not uniform. 

20 [0010] Also, related to the process, the thenmal bond- 
ing method, since the semiconductor chip and the heat 
spreader are bonded under the load of several tens kg, 
the themial boding tool 104 often damages the semi- 
conductor chip. Particularly, when the thermal bonding 

25 tool 104 contacts a solder resist layer of the semicon- 
ductor chip surface, a stripping of the solder resist layer 
easily occcurs. 

[001 1] Also, If the support ring Is connected to the heat 
spreader, since the area of the support ring is large, time 
30 for thennal bonding is needed, and consequently the in- 
dex time for the process Is long. Since Ag paste is used, 
expenses rise. 

[0012] Thus, the object of the present Invention is to 
provide a method of manufacturing a semiconductor de- 

35 vice which is not subjected to restriction by stress due 
to the difference of thermal expansive coefficient be- 
tween a heat spreader and a semiconductor chip, does 
not need to consider preservation stability of an adhe- 
sive and unifomi dispersion of a filler, does not need a 

40 thermal bending tool to avoid damages of the semteon- 
ductor chip due to that, and accomplishes speed of proc- 
ess time, 

[001 3] A semiconductor device having a heat spread- 
er attached thereto according to a first aspect of the 

45 present Invention comprises a substrate; a semiconduc- 
tor chip mounted on the substrate; an insulating resin 
layer for sealing the side of the semiconductor chip on 
said substrate; and a copper paste film contacting the 
exposed surface of the surface of said semiconductor 

so chip, wherein said copper paste film functions as a heat 
spreader. 

[001 4] A semiconductor device having a heat spread- . 
er attached thereto according to a second aspect of the 
present invention comprises a semiconductor chip; and 
55 a copper paste film fomied to contact the surface of the 
semiconductor chip, on which a wiring is not formed. 
Said copper paste film is cut and separated at the same 
time when said semiconductor chips are individually di- 



2 



3 



EP1 172 851 A2 



4 



vided from a semiconductor wafer. Said copper paste 
film functions as a heat spreader. 
[0015] in the semiconductor device having a heat 
spreader attached thereto, said copper paste film may 
preferably be fonned by applying a copper paste, or said 
copper paste film may be supplied as a copper paste 
film coated on a sheet base material. 
[0016] Also, said copper paste film may have irregu- 
larities on the surface which said semiconductor chip 
does not contact, to extend the radiation area. 
[0017] A method of manufacturing a semiconductor 
device having a heat spreader attached thereto accord- 
ing to a third aspect of the present invention comprises 
the steps of mounting a plurality of semiconductor chips 
on a substrate; sealing said substrate between said 
semiconductor chips with an insulating resin; and form- 
ing a copper paste film as a heat spreader on the ex- 
posed surface of said semiconductor chip and on said 
insulating resin. 

[0018] A method of manufacturing a semiconductor 
device having a heat spreader attached thereto accord- 
ing to a fourth aspect of the present invention comprises 
the steps of fomning a copper paste film as a heat 
spreader on the surface of said semiconductor wafer, 
on which a wiring layer is not fonned, said semiconduc- 
tor wafer having said wiring layer on other surface and 
a semiconductor element; and dividing said semicon- 
ductor wafer Into a plurality of individual chips, thereby, 
at the same time, separating said copper paste film into 
individual copper films on the semiconductor chips. 
[0019] In the method of manufacturing a semiconduc- 
tor device having a heat spreader attached thereto of 
the third aspect of the present invention, said substrate 
is a multi-layer wiring substrate and a gap between said 
semiconductor chip and said multi-layer wiring sub- 
strate is sealed with the insulating resin in said step of 
mounting the semiconductor chips. Also, the step of 
seating said substrate between said semiconductor 
chips with the insulating resiri includes supplying the in- 
sulating resin to a gap between said semiconductor 
chips by using capillary phenomenon, supplying the in- 
sulating resin by Injection, or supplying the insulating 
resin by transfer. Also, steps of curing said copper paste 
film so as to be solidified after said copper paste film is 
fonned, and Individually dividing said semiconductor 
chips together with said copper paste film are provided. 
[0020] Also, in the third and fourth aspects of the 
present invention, in the step of fonming said copper 
paste film, said copper paste film can be supplied by 
dropping and applying of the copper paste or In the step 
of forming said copper paste film, said copper paste film 
can be supplied by the copper paste applied on the 
sheet base material. 

[0021] In the present invention, the heat spreader has 
the copper paste film formed on to contact the semicon- 
ductor chip. The copper paste film is inexpensive in ma- 
terial cost, the process thereof is easy, and heat radia- 
tion property of the semiconductor chip can be improved 



by the low cost. Also, the copper paste film is not pre- 
cipitated Wke the Ag filler, and the treatment is easy. 
[0022] Also, in the present invention, since the copper 
paste film itself on the semiconductor chip functions as 

5 a heat spreader, the heat spreader of different compo- 
nents need not be compressed by using the thernial 
bonding tool on the semiconductor chip, damages of the 
semiconductor chip in the thennal bonding process can 
be avoided, and at the same time, the processing time 

10 can be reduced. 

[0023] The above objects, other objects, features and 
advantages of the present invention will be better un- 
derstood from the following description taken in con- 
junction with the accompanying drawings, in which: 

IS 

Figs. 1 to 1 D are cross-sectional views showing a 
conventional method of manufacturing a semicon- 
ductor device having a heat spreader attached 
thereto in the process sequence; 
20 Figs. 2A to 2E are cross-sectional views showing a 
method of manufacturing a semiconductor device 
having a heat spreader attached thereto according 
to a first embodiment of the present invention in the 
process sequence; 
25 Figs. 3A to 3G are cross-sectional views showing a 
method of manufacturing a semiconductor device 
having a heat spreader attached thereto according 
to a second embodiment in the process sequence; 
Figs. 4A to 4D are cross-sectional views showing a 
30 method of manufacturing a semiconductor device 
having a heat spreader attached thereto according 
to a third embodiment in the process sequence. 

[0024] Hereinafter, a semiconductor device having a 
55 heat spreader attached thereto and the method of man- 
ufacturing the same according to the embodiments of 
the present invention will be explained with reference to 
the accompanying drawings. 

[0025] First, as shown in Fig. 2A, in BGA (Ball Grid 

^0 Anay) or FC (Flip Chip) type semiconductor device 
products, a semiconductor chip 2 is disposed on a ce- 
ramic substrate, a tape substrate such as polylmide, or 
a multi-layer wiring substrate 1 composed of the mate- 
rial such as plastic In a predetermined gap, an electrode 

45 pad 5 formed on the surface of the multi-layer wiring 
substrate 1 and an electrode pad 5 fonned on the lower 
surface of the semiconductor chip 2 are electrically con- 
ducted via electric conductive material such as a solder 
ball 3. The semiconductor chip 2 is disposed on the mul- 

so tl-layer wiring substrate 1 1n a line or a matrix shape, and 
the gap between the semiconductorchip 2 and the multi- 
layer wiring substrate 1 is sealed with an Insulating 
stress relaxation resin or an insulating resin 4. In this 
case, the insulating stress relaxation resin or the insu- 

55 lating resin 4 is disposed by using the capillary phenom- 
enon as like an underfill resin. For example, wiring layer 
of the multi-layer wiring substrate 1 is fonned with ma- 
terial such as Cu, Al, Ag, Au, or, Su. 
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[0026] The insulating resin or the insulating stress re- 
laxation resin 4 interposed between the semiconductor 
chip 2 and the multi-layer wiring substrate 1 Is formed 
with any one of epoxy-based resin, sliicon-based resin, 
polyimide-based resin, poly olef in-based resin, cyanate 
ester-based resin, phenol-based resin, naphthalene* 
based resin, or fluorine-based resin as a main compo- 
nent. 

[0027] Also, a conductive metal such as a solder, Au, 
Ag, Cu or a conductive resin such as an anisotropic con- 
ductive film (ACF) may be interposed between the sem- 
iconductor chip 2 and the multi-layer wiring substrate 1 
to connect both electrically. 

[0028] Next, as shown in Fig. 2B, an insulating resin 
6 Is filled and disposed between the semiconductor 
chips 2, and all the semiconductor chips 2 on the multi- 
layer wiring substrate 1 are sealed at a time. In this case, 
the Insulating resin 6 can be disposed by using a resin 
Injecting technique such as an injection sealing tech- 
nique or a transfer sealing technique. Also, the upper 
surface of the semiconductor chip 2 is exposed and not 
covered with the insulating resin 6. 
[0029] The sealing by the insulating resin 6 is accom- 
plished in order to protect the chip from the mechanical 
or chemical stress or the outside environment or to 
make coating of a copper paste film in a subsequent 
process easy. When the insulating resin filled in the gap 
between the semiconductor chips Is sealed at a time, a 
concrete filling method of the Insulating resin or the In- 
sulating stress relaxation resin can use various resin In- 
jection techniques such as a disposing method using the 
capillary phenomenon as like an underfill resin, a meth- 
od by the injection sealing technique, or a method by 
the transfer sealing technique, etc. 
[0030] The Insulating resin 6 disposed between the 
semiconductor chips can use any one of the epoxy- 
based resin, the silicon-based resin, the polyimide- 
based resin, the polyolef in-based resin, the cyanate es- 
ter-based resin, the phenol-based resin, the naphtha- 
lene-based resin, orthe fluorene-based resin as a main 
component, 

[0031] Then, as shown In Fig. 2C, acopper (Cu) paste 
film 7 is applied on the exposed surface of the semicon- 
ductor chip 2 and on the surface of the Insulating resin 
6 filling the gap between the semiconductor chips 2. As 
an applying method of the copper paste film 7, there are 
applications by a screen-printing method, a patterning 
application, or a spin coating method,- etc. Particularly, 
in the screen printing application and the patterning ap- 
plication, since the shape of the paste film 7 can be 
somewhat freely designed, the paste film shape having 
large surface area of the radiating surface and the paste 
film shape corresponding to the state of the applied sur- 
face can be fomned. 

[0032] Next, as shown in Fig. 2D, after the Cu paste 
film 7 is cured and the copper paste film 7 is solidified, 
the base material for fixing the chip is separated to in- 
dividually dh^ide each of semiconductor chips 2. There- 



by, a heat spreader composed of the copper paste film 
and a semiconductor device having the copper paste 
film heat spreader attached thereto Is obtained. 
[0033] Also, as shown in Fig. 2E, when the Cu paste 

5 film 7 is formed in the process of Fig. 2C, a convex por- 
tion 7b is fonned on the surface of a base portion 7a to 
be equally applied to enlarge the copper paste film sur- 
face area composed of the base portion 7a and the con- 
vex portion 7b, thereby heat radiation property of the 

10 heat spreader can be all the more improved. 

[0034] In the semiconductor device of the present em- 
bodiment composed as mentioned above, since the Cu 
paste film 7, the copper paste film base portion 7a and 
the convex portion 7b can be cured to be solidified in a 

15 baking f umace at a time, reduction of the index time of 
the process can be accomplished. Also, in the above- 
mentioned present embodiment, since the Cu paste film 
7 (7a) as a heat spreader Is formed on the plurality of 
the chips 2 at a time, and the semiconductor chips 2 are 

20 Individually divided last, reduction of the process time 
and reduction of the manufacturing cost can be accom- 
plished. 

p)035] In the above-mentioned heat spreader, since 
the paste type material is cured to become a heat 

25 spreader, the thermal expansion difference between the 
semiconductor chip and the heat spreader such as alu- 
minum plate or copper plate does not need to be con- 
sidered as In prior art. Also, the general heat spreader 
must be manufactured according to the size of the pack- 

30 age, but, as the present embodiment, in case that the 
spreader is the paste type Cu paste film 7 (the base por- 
tion 7a and the convex portion 7b), since the heat 
spreader can be freely manufactured In accordance with 
the size, the material can be unified. 

35 [0036] As in prior art, in case of the thermal bonding 
method between the solids which stick the copper plate 
and the chip, in order to join the both, a large toad must 
be applied between t>oth. Thereby, mechanical damag- 
es to the chip are generated, but, in the present embod- 

^ iment, mechanical damages to the chip are remarkably 
reduced by forming the heat spreader using the Cu 
paste film 7 and the copper paste film (the base portion 
7a, the convex portion 7b). 

[0037] Next, the second embodiment of the present 
45 Invention will be explained concretely with reference to 

Figs. 3A to 3G. 

[0038] The second embodiment is to apply the 
present invention to a method of manufacturing a flip 
chip type semiconductor devtee. First, as shown in Fig. 

50 3A, a copper paste sheet 10 In which a semisolid Cu 
paste film 8 Is uniformly applied to a sheet base material 
9 for applying the paste is prepared in advance. The 
copper paste sheet 1 0 can be purchased as a member, 
and, by using the copper paste sheet 10, the treatment 

55 of the copper paste film 8 becomes easy. 

[0039] Next, as shown In Rg. 3B, similar to the first 
embodiment, a semiconductor chip 2 whk;h is disposed 
on a multi-layer wiring substrate 1 In a line or a matrix 
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shape, and the gap between the semiconductor chip 2 
and the. multi-layer wiring substrate 1 which is sealed 
with an insulting stress relaxation resin or an Insulating 
resin 4 are prepared. 

[0040] Subsequently, as shown In Fig. 3C, the surface 
of an insulating resin 6 and the surface of the side of 
semiconductor chip 2 In Fig. 33 are attached to the Cu 
paste film 8 of the paste sheet 1 0 in Fig. 3A, and the Cu 
paste film 8 is cured. Thereby, the Cu paste film 8 is 
solidified. In this case, when the paste film is semisolid 
paste, the attachment by the thernia! bond is needed, 
but, since the curing process is simultaneously per- 
fonned, the curing process is reduced. 
[0041] Next, as shown in Fig. 3D. the sheet base ma- 
terial 9 for applying the paste is stripped from the Cu 
paste film 8. 

[0042] Then, as shown in Fig. 3E, by perfomiing the 
individuai-divlding process, the heat spreader and the 
semiconductor chip attached with the heat spreader can 
be obtained. 

[0043] By using material and process of the second 
embodiment, the heat spreader by the Cu paste film of 
which the film thicl^ness of the Cu paste film 8 is all the 
more unifonn can be fonned, and reduction of the proc- 
ess sequence can be accomplished by using the paste 
sheet as a member. 

[0044] In the present embodiment, similar to Fig. 2E, 
by providing the irregularities to the surface of the Cu 
paste film 8 to enlarge the suiface area, the radiation 
property of the heat spreader can be all the more im- 
proved. 

[0045] Also, the method may be perfomned that the 
Cu paste film is used as a sheet for fomning the insulat- 
ing resin, as shown In Fig. 3F, in the second embodi- 
ment, the Cu paste sheet 1 0 Is not disposed on the in- 
sulating resin 6 (refer to Fig. 3C), but the Cu paste sheet 
1 0 is disposed on the semiconductor chip 2 on the multi- 
layer wiring substrate 1 before the insulating resin 6 is 
formed, and then, as shown In Fig. 3Q, the insulating 
resin 6 can be disposed in the inside. Thus, curing of 
the Cu paste film and the insulating resin can be per- 
formed at a time, and reduction of the process can be 
accomplished. 

[0046] Next, the third embodiment of the present In- 
vention will be explained. 

[0047] As shown in Fig. 4A, a semiconductor wafer 1 1 
on which a wiring layer (not shown) is fonmed is pre- 
pared. The semiconductor wafer 11 is fonned with an 
electrode pad 12 connected to the wiring layer. 
[0048] Next, as shown In Fig. 4B, a Cu paste film 13 
is applied to the rear surface on which the wiring layer 
(the electrode pad 12) of the semiconductor wafer 1 1 is 
not fonned. As the method for applying the Cu paste film 
13, the whole surface application by a screen printing 
method, a patteming application, an application by a 
spin coating method can be used, and the paste sheet 
10 shown In Fig. 3A of the second embodiment can be 
supplied. 



[0049] Then, after the Cu paste film 1 3 is cured to be 
solidified, as shown in Fig. 4C, the individual-dividing 
process is perfomned to divide the wafer into a plurality 
of individual semiconductor chips, thereby the product 

s in which the copper paste film 13 is fonned on a semi- 
conductor chip 14 can be obtained. 
[0050] Also, in this case, as shown in Fig. 4D, by using 
the Cu paste film 13 with protrusions 15, the radiating 
area can be increased to Improve the radiating effect. 

10 Thereby the Cu paste film 13 will be all the more Im- 
proved as a heat spreader. 

[0051] in the semiconductor device according to the 
above-mentioned third embodiment, since a heat 
spreader is fonned In the wafer level and the individual- 
's dividing process of chips is perfomned by dicing only af- 
ter the heat spreader is fonned, dicing before the heat 
spreader is not needed, so that a reduction of the proc- 
ess can be accomplished. 

[0052] Although the technical spirit of the present in- 
20 vention has been disclosed with reference to the ap- 
pended drawings and the prefen^ed embodiments in- 
vention con-esponding to the drawings, the description 
In the present specification Is only for illustrative purpos- 
es without limiting the scope of the Invention. 
25 [0053] Also, those who are skilled In the art will ap- 
preciate that various modifications, additions and sub- 
stitutions are possible without departing from the scope 
and spirit of the invention. Therefore, it should be un- 
derstood that the invention Is limited only to the accom- 
30 panying claims and the equivalents thereof, and In- 
cludes the aforementioned modifications, additions and 
substitutions. 



1 . A semiconductor device having a heat spreader at- 
tached thereto, comprising: 

40 a substrate (1); 

a semiconductor chip (2) mounted on the sub- 
. . strata; and 

an insulating resin layer (6) for sealing the side 
of the semiconductor chip on said substrate; 

45 

characterized by further comprising: 

a copper paste film (7, 8, 13) contacting the ex- 
posed surface of the surface of said semlcon- 
so ductor chip, said copper paste film functioning 

as a heat spreader. 

2. A semiconductor device having a heat spreader at- 
tached thereto, comprising: 

55 

a semiconductor chip (2); 
characterized ljy further comprising: 
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a copper paste film (7, 8, 1 3) formed to contact 
the surface on which a wiring is not fonned in 
the semiconductor chip, said copper paste film 
being cut and separated at the same time when 
said semiconductor chips are Individually divid- s 
ed from a semiconductor wafer, said copper 
paste film functioning as a heat spreader. 

3. The semiconductor device having a heat spreader 
attached thereto according to claim 1 or 2, charac- io 
terized in that said copper paste film is formed by 
applying a copper paste. 

4. The semiconductor device having a heat spreader 
attached thereto according to claim 1 or 2, charac- is 
terized in that said copper paste film Is supplied as 

a copper paste film fonned on a sheet base mate- 
rial. 

5. The semiconductor device having a heat spreader 20 
attached thereto according to claim 1 or 2, charac- 
terized in that said copper paste film has irregular- 
ities (7b, 1 5) on the surface which said semiconduc- 
tor chip does not contact , to extend the heat spread 
area. 2s 

6. A method of manufacturing a semiconductor device 
having a heat spreader attached thereto, compris- 
ing the steps of: 

30 

mounting a plurality of semiconductor chips (2) 
on a substrate (1); and 

sealing said substrate between said semicon- 
ductor chips with an insulating resin (6); 

35 

characterized by further comprising the step 

of: 

fomlng a copper paste film (7,8,1 3) as a heat 
spreader on the exposed surface of said sem- 4o 
ioonductor chip and on said insulating resin. 

7. A method of manufacturing a semiconductor device 
haying a heat spreader attached thereto, compris- 
ing the steps of: 45 

forming a copper paste film (7, 8, 1 3) as a heat 
spreader on the surface of a semiconductor wa- 
fer, on which a wiring layer is not fomied, said 
wafer having said wiring layer on the other sur- so 
face thereof and a semiconductor element; and 
dividing said semiconductor wafer Into a plural- 
ity of individual semiconductor chips, thereby, 
at the same time, separating said copper paste 
film into Individual copper films on the semicon- ss 
ductor chips. 

8. The method of manufacturing a semiconductor de- 



vice having a heat spreader attached thereto ac- 
cording to claim 6, characterized in that said sub- 
strate is a multi-layer wiring substrate, and the gap 
between said semiconductor chip and said multi- 
layer wiring substrate is sealed with the insulating 
resin in said step of mounting the semiconductor 
chips. 

9. The method of manufacturing a semiconductor de- 
vice having a heat spreader attached thereto ac- 
cording to claim 8, characterized in that the step 
of sealing said substrate between said semiconduc- 
tor chips with the insulating resin includes supplying 
the insulating resin to a gap between said semicon- 
ductor chips by using the capillary phenomenon, 
supplying the insulating resin by injection, or sup- 
plying the Insulating resin by transfer. 

10. The method of manufacturing a semiconductor de- 
vice having a heat spreader attached thereto ac- 
cording to claim 6, characterized by further com- 
prising the steps of curing said copper paste film so 
as to be solidified after said copper paste film is 
formed, and dividing said wafer into individual sem- 
iconductor chips together with said copper paste 
film. 

1 1 . The method of manufacturing a semiconductor de- 
vice having a heat spreader attached thereto ac- 
cording to claim 6 or 7, characterized in that in the 

step of forming said copper paste film, said copper 
paste film is supplied by dropping and applying of 
the copper paste. 

12. The method of manufacturing a semiconductor de- 
vice having a heat spreader attached thereto ac- 
cording to claim 6 or 7, characterized in that in the 
step of forming said copper paste film, said copper 
paste film is supplied by the copper paste film coat- 
ed on the sheet base material. 
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